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1. Xmtta 



Th'’ « of th« 84<5t4%^toiog^o* -i L^Yi-L. n of tli» . 
of i-uroivautiw£iji, Xiig.i.n-- ■■• Aiu-MM.i,* Irui^tut^ 
Tachiiologj, h.3 b-«a •ing In it <.e^ vie* 
th«t' i'uti'iorw of thij i-^vjwr. T^vi. in^^bt^vine . 
txc h«r» e3(pr©;-e.«ti tx-*ul^-iy to » .v«rj © ♦•ttvr- cn 

for hift Tin** ©jiA*; ic xii /ci. ntliic ^ ; v int- nt . x i hx. 
k#^n toUggfcatx„.ni j to W, C» G* >-o-»by To hx int-'r*-! xn 
th« ^robl*® «im for ui^j ujiu of hl^- ••rk on th« gen^-J 
ati&ocrhvrio circiLl-a i^ionj to #a , J@royk» £or liio 

coR^ti’uotiv© criiioiftaj to kr* A. Alien Icr hxi vdil 

•r 

«Abie Ixt liC« in Ui« tieti-;al ixnaly &1;-| t^. 

JTo£ue|.h B» Ari-*er*on, O.i . I?«wvy, fo.- his aio in 
intx'rpretntion; »na to ii# ?i#nmag ox vision, }Uv^ Imi, 
Boi t"u, f^r its g<>nerouo c^^Ojt«r-tioii in the 
of 



1-T^ 



FA^T I Introv*uetion a 

FMT II Th© GcD«ri.l Circul-tion of ti*# . ^ 

P&^T TJi The • , . . U 

PAI^t IV 111® »-«uthcr 

fAi^ V A»*«ly^is of tiM V t %ji ticaJ. tion - , i:? 

PART VI MsffliaLry and C*.nclusioui5. . U* 

LI.*:T 0. xUT-- 

ho. I Dyimmict of *n« llresijuxo »n of U*a t«rl.aiomJL tl^n 

\indei’ ti» iiifl\ji«KC8 A' ii» ZAitb^ }jo1>ticK of 
I'uxfiAC* Trictiod 6 

ho. IX Typ# A 

Ho. Ill Tyfe » 

Ito. IV Typa C . 

Uo. V Typ* Vi & 

No. VI Tin® Ut 

No, VII Typo E l:> 

No. Vin Type F . 

Ko. 15 Fiva Day ftuniiing of t>« Zoiiai ir.t*’- of 

. M 

No. X Fivfl Day Running M.».ais of the *iotiSl loUex, iiitar of 

19:^9 . .s6 

No. XI Fiv Dtiy H*' *xv-ng Ho m of !• e ^.oiwl Iif>^«-*., .it -4- *>' 

Xy4kj 1^41 >>7 

llo. aXI iy*-<”j\iomy of Loxial Xn^ax Valvf ^ icv o* oil ’ i* h T/,®. . 

)lo. illl Frw^ui'iicy of of i'Qnal Irk.«x 

lnt»r Haan. 

No. AIV Ft'aqueiicy of D«|»rturo of Zon.*i Iu>.»® fro® ti .>«<a44 

of ilLI V.flu» • . 4C 
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FAi T I 



3iitrou]i»cti.on 

I» ea»e e£ w&x, wsitiier inTor»--s;tieH to th4 U.. , 

K»v&l ^j«rvice in tli<® Pacific 'ouid ^rcb^blj b« to ob*- rv** tdon* from 

dontineat&i horth isaariGa l^V 1 u fruia a l?,vlAr*cl j,oi3SSA«ionj»* It is th« 

> 

of th3.® to Gontj’ibutiR to tlw p’obim oX f 3,'oc - i’or tKi# 

£r«& liOfier cuch Cv>Buj<tio»e. 

In lt>40, tor^*'tt ana Kokco *- on Uii# 

{jiibject entititsd intM* x«fcth*r oi Ui« JU^^tern -E4l 

Adj&c«nt i find lolana Ai*«a »*'5 copioa oi' till# pt^ivr n&ve b,-,en 

nifthtd to Msivy Aarological officas* It contAiiii* a v.lo3u oi' 

seven winter a tit iii^tlcai ai*al^si« of 1A# cii.#.triout,ion 

of wwatliar for '^ch t^p« aM a det ilea u«3*-<;idption of imU> tioR' 
am treade for thea** tgr^os* 

Th® given IjQr j)or*>ett uw Kesco for iamjtifying 

tlie e:sl6ting . -r© oo .©rvatiorw of clouu f , i-a^ciidtu-tioE, ^i©-&.*c\rw, 
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j;r«e*ure terut^f^cy, •*. n a. th. oc i <»n. ktoiu, 



pre»4ir<t authors chn^rr^d th&t *vttilAbl« inf or»-« lion f3ro» contxmn'U.l 
Korth Aaerica fumi6h«L meen# for the &cci*-<»*te cetemin. tion of a iArtial 
istonal i»a€-i covering ftixtgr degreee of loRgltoae ana tha imex o«« bfc 
exteikiea Ijy Ba.jas of th# iel^-nu oo err tion> t© cover on* hRjFjtir**. u«l 
t-sentj (^egreos of loagituae «ltfe rf^.tomfcla acttiu‘.c/. fvuf*i*-he* * 

j;ot*Jitial M*. nil of •e«th«r irouJcting 

G» G. Eocfiljgr anci ooliaboriitox'*^ havtj I5li\he*.* * clOi** co*m»ction o*tM«en 
certain veatlm^ tyi es end fcii» total »on-l inv^cx in tJi* aev«lop*»ent of Wi« 
fiv®-a«y forec sting project at M.I.T* It m.t deciued to investigate the 
pr ctlc*bllity of identifying ana forec ..tir^t- the e^athei' i^i.ee evolv*^ 
by rorisett arivi Koaco by of the rv- liable partitl 

This RacoBijarily invoivea & it tieticeJ- %h .iJ toe 

authors entered u, on It jfith soae reluct i no- , fixDy rv**lialng tbn lib*!- 
tations of zruaerical oorrelatione »^nd the pitfalls of ♦iokful int rir»~ 
ifttion of et-tij^tiee, jarticuiiijrly %hen to rvietiv-1^ e*»*JLl 
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7h« fieia 1 r . tti cU-^e^ , It^, - c in sofi> i j«ri.S4 

tiia Uiiefxilj3rf#- c-f w.* ^oiml ijtkieji ic k ti^en •vioy^ by U- Icn^ 
f -■rwc.ui i«i‘c I* t if . X . T » 

The mi'loy^A. in inve^fti^stion iuciwe 4 -s 

(ll !HuUwiho . Koii>b%^rii li<mlt^ h(3tTt» ynoi-tic 

Tor Jam^y, faWwiy of ih- 

Po.lur iwr 

(i) K.I.T. Of X # CJ.4lX •art>i?ern Heniiif hoj> i-ytt,*A<»ce 
m. *. xri» 1 JtetfUery 1^..^ to iJi llkrch «*]^ 

froft 2ij iovftEtber l>a to tb Febniii y iJHl. 

In cbooeJjijs thij*. » terj.&l, i*.r» t. ken to a-i- n ionj^ ^^.oa t# 

4jncliJdo i Oiititl* lonit > er j.od v rlK tion in ee> th«r uej^* t;u u>.% tf*m 
sost r»liAble tTi^ ^ cur-it« ery&lyr.en *>viil’ tie. T.w m te* - i iiwiu-A. / twt> 
biHui'ec. *.na forty nine c»-r«fidly ajjalyae^I northern H- i .*» i-bcrn &r • t» TL» 

• ini>-i ' mtoz.» lni?>t ^er-* extenu-ed into the i:%sll ^*jflu .i>ri£ic 

ofv^er to Ue ajt'pllcability of Ufce tj^.©i, t^. Ui- clwiijilnf 
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XX 



Ths G.ner^vl Oirc I ti n of Um A' t- Ov. K^vh. 

Ui-on the bi:iu.«rst xiQinir ol tlie v.y£Ujd.c «jrjci ther»t>i-iyn?jiLiG ^ro 
inTolv«d ija setting up laaint liuni^ th* BctveNRent ol th*» - 

piier«, a»^«rt-4 iht» »bili1^ to uru.€r*t«r.a ^nu to jji'do^ict th» .*r 

Tile i^.}X3rtance oi' thiii b«f ic laiajr&tarifcUjsc incre«jee a. u> for« 

ii extendttci «itk»r lute space ox Oily a,t* aore It 1 riw ©X tl*i 

oX tlie cireul!^i.ion of the «k.trth*i^ «t'.ofccli*rM &-.n i^|rov*^uit b«t MkA© 
in forec^at±ii ^3 for loader porioci® of tiK* or in aaLt^iidlrig for«ce^ft,« into 
region® of n© ro^-ort*# 

In v.#velopiiig the fiv«-day forecastiR^ froj ot at It. 1. 7,, 

Kosikiy his collaborators havs isade Market- progre-s of Ivi® >*• r# in 
uiruction of eynthfireising by theory the g;nart»X ciraul-tioa oi Ut« at...o.. 
ph@re as it known to ascist. Bines it ia> e. &® ti^ to on xaaaerwti<j.ain^. 
of the oigrdi'icvaic© of the sonal iiaciex, th^ theory *h.i. be briefly 
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in thd p0Ti’9ct y rm-ctr,, ham^^mxu^, u^.» not 



rotkt*, «iki tue he t r»eeiv^ frak th« vaifoTaly 

in & b-jrxi out •.jiie-tor, »<^riciio£i*-l Jkrcal^ktion *ouL<u 

iult« la oirculut*on, tii* Lt*** #iti*^torx -i *tr eoulu ri«* . u*'. ti*e 

cooiflKi j Ol-^r •»*uiu ulai:.^ re u tiu;. xn % | r<*wx*r* gr,-ai«?nb v . za Ui# 
at hi*;* levelj .2^. io* ru th- o^uatoi* t the tmri-e^. ib r**-ult, 
the path of air i .rticic • ‘•oula fees ri.. n th- equabor, nortVt* ra 
alof t^ cinizin at tJio pel# *£sd ^lotn, th* «W j, ct to tha 

eqvAtor. 

ir, iw, t4K e-i*U» pwre eet in rot* iorul iiu 14101 k^^ut the 
ioiir •-K'is n'i^ wUi'f*ce irxetion hrou^Mt into fl-vy, tb-r a.c»v» a«*-cuxbw 
cl sviiavioa #ou-LU hi-eea doan f»» >iio*n x« Plate I (}.fi 4 e 0 , / r*t, U*» 

deflecting force aue to e«trih** rot.*tion caufee in* hoiAioOUl 

vaiocitlos, to turn to* rU the rlfht (in norU:4»zn r -iuxt a, 

in a eo®i-oriont oi 'iHiteily i^iauo aloft '-na v*iru* **1 ti.« .ur 

(Firiire A). laturtia vr.:lzi iesx*li xb brin.in^ uo«n of ^f^t%£ky •xn ? *t 
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PLATE NO. I 



NORTH 





NORTH 




Dynamics of the Breakdown of 
the Influence of the Earth *s 




Ivleridional Circulation under 
Rotation and of Surface Friction. 



(Prom Notes on the General Circulation of the Atmosphere hy 
C.G. ROSSBY.) 



— S 



> ih*i^o lotion, ©j^t ii- tiis, rc...wir ti. U’i*^uaon wu. t cj»£it;».\.- 

*iiy 1 tb< »otiOu, Tlii ri«® to • &•* It/vmi 

mx.ixx>m Uj# •*.* •..u i t-rriy iiirfftce conjoiw^t at. 

B, Ta‘9 ;.urr..<j« i»u «m.r ch© MUi.t b- i jLilct oto.! 

tloia •Ktoh j.tl re8i<J,t iij th-* '^uritlng Ou tii*© str®A»k fjortii*. t>x 
yjiaer th« influamo© oi’ tk© bi*ilt up to tls« south (rj.gu C). 

Clued thd dll’ cortiKU«^ to 1 aik dink c.u tt«© fol«, Ui.i »>tbJ • air 
SR^pt bd /ore-. «loft, «#t»AlUJiin. u.# c«iiU-a^- c-i:. cuij^ Ucu , n tu 
Fxjr:iU© 1. 

Xt Xt •JdfSi'i!'*' bx.d j UO« j J>> > •!} ■.t’‘Cii ^ 

e«a-<* Ti^» ^u,.tor^©i j.ci ; oRii, bu c i«u. i.i- ct - • 

tie fccu.^« th&t t^ :> oen-y h-^« t i? a h t -n ce 

f -r^.n U^«* jr.l ol heut uiilei«H5# int* dXB.i*- vn^i cj ol 

th# t-id i'-i ticX' s, T^« cenir i cell, ho^s^-^z ^ h j Ut r*,v.. ..v cdic-iX*.- 
tiot j eusi. It refesdlui*' Uj ^vtast htt li*. ecruju' , ^ u t*ed 

In tto of vi.cour .ir«g ty the t o w.Axe«t o*iii, l:x -ord», 
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^torong «eaUrly oi thm i^*hu :h outb 



«aa3«® •iUi %^rex4i&*.t«I;/ v«rtl(j. 1 ioc;<»#. ch* m-otioi' of -h^e 

9^ die:, th ' m«i®ntuia of Ihv *.;. twrx3.«* 1 a thrciHi»ov.c txl»e c^o tr^i 

c#li* Th' fexcts^ of «t»triruK*l force iO*^e* by th* #e#t of 

sftxutil© lutitu^©? fcrce* oh«s?» outh*iftrci, m*l ♦fui.liL.rii3* n-v^ 
b6*9^i:ee 1ih« %Xs j;(&riicj.«« et il f^ith r lo#»« he*t fcy r«*iA-Cx9ij, 

s 

jfcink, s(£.^\stix'9 K. north-^TU, ar.t.y<oii 

- TMfiooi'.ji, oi' Ihesf frtct orj^iiiy jrivin >ct iivf i» 
n«c«?- i?»ri.ly rr*f,iect««.A In th* i‘r#g*-ure J-O ^rence: ol> oav^ ii. t 
fmc», fit, Ajki-. u, ar- ♦ll cl i/K^ ektovr. fct#!o »\4<^ric feotioiM!. 

CcnsfcqijMfitiy, tiw ireSfcure allfcrence il** ei 

tArilo •iL.t th^ n giv'* ^ c^^A. txc. 2*1 ox TiJL* r^*X* ^ of 

the r ^♦'fc'.yrlie** * 

By yua^infe: tae j * OfSkur® Y&iue. e^cu CArci* 

in th Horthyjn R^ii'har* &«* isvel ^ ami •, e of tii« 

fl‘c*i 4 aeriaior**.] h amtfli. T>iU on iw> 

aonthiy, li *i?RUfca ♦•-r..* •‘Jik it *** Jet»r^» i4*..t 
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th* fclniiiuii th*> aeLaioLiB la th. a*'*!, to-xxr. -t »#«. 2 iy >^rth 



mm Morth rtu,p#otiv«ly, Tlie aiix«ar&r40«# b<t'««n tJj« »« ii ol tli« 
XJi’ifiyui'es .'.out iliwa Si)® Kortlx .1 tituu® cxt'Clo .n«. i^ut ih» Bortlx 
latitu<iL« cixxi® *us coaf^quftiitlj' t ten iiu iDaic- i^ioxi of th ; tz'er^rtli 
of iii© »®sterli#- -I. o*»i.i a ta. 



vorticity, Eo*»<by iu»a .‘i*o’«na that th« ••. t*rxy *m;» • a;t&bl« in clv**i 

®,ter> thAt if urv turfed, by fl'ictlea^ 1 ‘*Ha 

Gh n**«t t,ro#t contiii jiV 1 co-; ta, xih#y «-*4 pt sinu»oi-i*^i but 

iain th«ir ee£*&nti-ily tast' rd fio.. ti-ch sinu#oix^al 9my am 

&e«a on any high lavul fa*vs*ui® chus t* Uoi'®ov^r, it a thi-t Cr 04 

folio ini reift-txon holds 5 



where c - e^at««c.ra spaea of uhe , inusoidul j artux t>.»tioD (tr ‘ xx *4i 
U - velocity of the zonal ue^torly »»ind 
L - •eye l*ngtli of ti*«r ^ » rturbation 

Lj|= wave length oi the -^^turtrution for which e ie •►ro (^h. t 



By c .m ioeri tion- involving th. couiturv* tien of ehroxute 




wave length*^) 



V® ^ ~ the l-titwi®* 
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It iii iurtli*‘> f^3ui*n .h t tUc ^n) A i.uci> 



tioric i*. giv*n by n = 



^-H, R co6^(|) 
U-c 



bina^ U *. • tiiv=<jrff\.ic 1 <^wHv iu*a tion v«'t Lii*ii vh. i. tli* 



of iiu •%-:! «© in -.j. ..1 i.'wtjtwf • n.* Ih# i-oa^ ot tiialr 

=ov«ae,nt runctXdn- o- th« int*i3e. ^»y ©/ Uie c«rli»i , it i' 
ih*..t Ut<r. mu;t b* • cio « r xi< tion^iid, uo >.Mih< 3 ir v Ur**i, . ri^ 

th^ir eW. 1 ) ® L th«^ .^lui (*4^^«ur^ uiu. i.ributio») sBja»i t*i% ^o»* X 

ind«3c (rhicb i- * ;? ol u*© xntonAity oi h- .®i i^i xi*«. ), 
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PA^iT m 



Tk* Mortal 

u«*eriu^ »^v«^ tl><k. kon i i&v.e^ is U^ > 4^ |.r«»«wr« 

&i?cut U>« 5 ^^ kiorth l*tJLtud« uiJcX i.ok.tr dt«d 1 in« thr. {.nrfc»%k*« 

tii« JU>® !iK}rtb It it •ti XitkAAC- uou ®i' 

i»t-n^ it/ of U\‘ Jton-.i circwi ,u.€.. those jutituu^t ♦ r^. tivo 

Y«klues of ih« Konsl Icts^xoc* u«i •e^t^uxd llo- 

vaiu<ei inviicu^e i^ver (feet la fisj' * TUw semi 1^/ b« i.u«AUvli*«a 

into imrtiai iruiice^, -laob ehe- uiii’<jrfcne« 4^ ;«w^ 

«:>ui'M • lol^, IMJM X t.Lti^« tu% b-: V &vn c*;i^ ix. Icic^Jitu^te iufc 4 ' >• « 

In Uyi t-o - W»i inm Doe, i, , 

6 *e«t *»a^ It- *«s.t lon&i\.i*ie cuiiea tt"'.>- ”Cor. 1 .* ht*J. 1 r . v,» * ; tki*. 
otb'-.i , bit-^en 6v’^ ^•et t ik. IC-^ fk»vt, i* & il .u tiu n ut. . l -Pc cit ic 

ISsiM”* 

To cciaji^jit'i iii% Kor^rl iik^ex or e ^•.•ttiU. -^x, iit t-ei* 

BTikjt fi'*t i»»^ tl» •vail=.ol obs-i^rv tioit», Th'ii the • 



~ U - 







u 

in 

f 





t- 














V 



r 





WM AH»*. 

















§44 








4 








« jM T^i~4 4l 






•4 





♦' 



4 







» 



«»4il I 



v^Xua ro< •oCll t» - or lOL. - 1 W<D4ll« W' .]^> . W . J u<« 

Hortn jU Cu-tclm) t< • oan ^• ronu i% m^m i* oxt. - m* «1u«i% tii* 

Wort'.j l*txt\i *.0 c.urci«# T*<« Sb® int tar*«» jdA ic iubtor*. <jt# rr-*i tJb« 
$5® latitii-4 #1118 «iBd thd dii '.». «i ©iico cti>iju*vi ty thv uvasb^r oi ,r©--&VLre 
re^iJiu*,;: along a*c;* 

It i t i-~ OLf- rv0Ci th^t 1 iivi r^ort.^ frv*® tha lmit«a 
iriateft ‘Utd C B*di* •at bli h an t« "C-'ni^n / nt l 1)*^ **, itw 

feccijp«cy of tiiO »uoot! p. ■ nU>X 0t% cif>‘ Q .ISdfiL* ^ «wi wh» 

able r^^crtA iV » tit- Pr. oil i.c. It b i»»n fov^k* that . ♦ * t.-.^ OL<HAiy 
eocijir t* * *Contj-yK nt X !■ c-L-io Xr-. «s^n be co«* imtel 9i olk< r~ 

v^tione lVv» K ..tor, liL-uv^-ty, Iiitr4..ot , KitXh-k.^ t «*a‘ - tke in 

eciai tion to di<d lii u-i Unitmi wt t»A is»-* l«-n- wian vm^-octi- ,, 

It hr*r- -n •.i‘«A*aiaa in thi' sti-uiy th- 1 th* PU.-I 

PiCi-flc aln-wC tt i. c«>%*pr:h*n iv.^ ii U‘' c*. tt^r in • .* tt 

inv.ii*fc't tvi«r tjr,-e». Tto hi h coji«il« ’tlo*. i.*.c.toi i*uch*^ h.'''«v» 4 ', 
tireen it viv the ..ontinent-X Ina<^* * (r ~ .hiiO) sho^e tb t eita-r ed»Jit 
be ure*- 1th *i^Vntx»^Uy v 4 *iiv-l -nt reniilt, 
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it ob -^rv^ th ^ tlw •r«<rid Oi tiu v^u ^ w. « qujit« rwguJUa' l#ut tiut 
th. vetrl*Uoii in o«jr to T-iu quit-* giv n < »oi«> ot 

le»a ci*rv«. It • » tA«r»AO*«, to i.ol3o« tb* i^ri.©- 

tlc<« of the loiif,-ra.»|p* tlu^i grou^ i»j»a ua« fxv«i~\Aiiy vx-ii-js* 

All inuca vaxa t ii In tui, i ' oi ilvD-cmy ^ t! t 

io, thd aver g« of th» v-lo*f fo a. t tk* eJ: ^. Covu ^##ceu** 

iia4 u«^a, Th ^'ffeci oi ti^ -ci:.it5a li to Miniadae i-h« xAi.lukiko« on 
th«i> ^iv 9X Oi in iivi'iiw-i aig;r»t*n< c«nfc*r» to t.i\ ao*'* to tbm 

intftTL. ity, jo*-k.jton, n. ch n-wp of t*i. quasi-,- ra-n-m 
1 a « 0 oi*a #iKUiii-ant ®i the i^-rga-fcoala typ« ij>.05.«i n 

tr«-ioa here. 

t 

It '.houia be toentiont#-* tiKt t*e aond i» ex aa;- itc<^ Wv U«a 
beat av^.ileble eiaaauv% of the Intensity o.'' tl'« alu^lo eixcul^ 

tion, -n* in *om c^*e«- »> .. u% actually &i-l«-fcdiije. j-jta h.-*. 

been amu« ■^.n pj i,ja»\*re profil^v*; i Wie lon^ltiKie liaitt 
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b« tir <*Ti frcifi ih* 



a- th^ Ifit-r* 0”S jrofll<, rr 



t!w fiNL^iaiia pi**ir»u«t aifi' rece* &loii|{ tU«< i- j-0r4.lt, iu Ih. •t<^wU 

Ttei^ r»pros«at» & lo»if-«j ccai^ut x» out it» great r^^r 

g«iniativaiw*i V is beyoi^i doubt. The. of such i^ro^lltg 1» u pos-isibis 



i*ofinem«nt on ficsent »*ork ^nu i# t\i4g%*t«*d for future study. 
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Tha ty 

Uo cXae^afiOv tion of w© fcitufeiioB into t>r*}, ^^li jjgro- 
vid« a *b«lly -ctoiy a®scriptloa of any ©n. eynoptio vltusiiion. 

These type« have not b«M&ri evolved with idee thiit tb^ir epi lic<itioii 
will furtii-ili ecoiirete of tti» ’• iher h.t a gi^tna li*ey 

do, ho -ever, »i« 2 v> -h, « a . nar«>i.i til. lrifcution of 9ixt^c in v®&ihar 

ana to point out the e®. t lik«'ly r-giouc of fevorefeie unft^vcA-v tie 
conaitionft . 

The types used iwre -re those evolved hy i*or^©tt Keseo 
in 194C. Ths^ wei'e aevelopod aftwr « carelitl i.tudy of ti;a winter «ape 
preJ.^'reJ for Uio folwr Teei* by ths neutsc}">e iteewai’te* IQ-1 

Hiaj:© dm'in . thu periou ♦®i« placed within on- or aiiotb-x of th* eve«i 
types, ahich had for ttieir b-.*ic criterion, Uie orientaoicu cn ex~ 
tent o* the Pacific aubtropicel hiah lyrea. 

The pi'esent vuthore (wt about to t«t>t t* e oi tht 

classifi-'etion uixu to eterMin® ho - well th- c-iud be •ppliwa to 
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.p« x'oi in. •. ena*atiy 



oth«r 'Int^i' periods* In Gl»utu.tyxn: ** 

the original iiio«tion — ^ foim^ to be s-uUt- ntj^-aliy ittL**isi-u%4 uiv in 

80 >er cent of th© ca»«e. Con laerint that th*r« muii xmi^uttutlon^Uj be 
poriodfi of tr n^xtion f/oas one to tlx ne^t, durinij ehich ii*. type -^y 

te quite inotstincti enu that in at iecwt &>sh& thi tr* t^oii »u. t 

requiie isoro thsn the t enty-f- uj* hoiiri* t^t^een «^eh e*.* ^ it k%> 

concluciod Uu.t I'or thct •inter, .t the ty^e ci.‘.i. ...^c? w.ob ©a- 

celient* Ci- «eii'ic;ition mau ex^-r4uea to the iiitw ajonUn of 1« v*iU of 
lb4^~1941 and the »a|e to b# #. ti.i*ciorily a&uii,n. bl.i u. itm ‘‘yiafe 

already ect^-blitbeu* 

Atteapt mo stoue to toe ■;!%* r ifioaiAuti toto ©irlnia 

of 1959 sik* into the fail ©t m. . It fcisir th. t the h*<3^ 

moT* nu more inol«tinct ' »d tha-t perious of Ui& b«.^t 

could not oe |;i‘oupeu into t-he types -s dofin«i. Tlriie eculcl. ta. t 

toe clas#iiictitio» ia incle«.d a«.licable only to toe ^inUr to*?, on , 

In tej,tiB4 th« origiiml Pol&i cl&i?.j.f^ci.^iOJi, Ovreful 

oonaitter^itioR of toe exglit^*en pja.pt n*..‘t GltKciy ilu-n th- u. p©'- 
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•jf 0ri4fizmllj a«f.diib#a, I** ai -^v*- i in»» <aFli#rl- to 

OTif,.k». i t/'W tloot»* TfciAC i'i ill Ml# 



Opinion o£ tli# *uU*oi*», W rt4i4.«i;r* 

Th# ty - **o-erii Uoii « i"# #«t •«* .u 

Pl^t»n II to '¥1H i?iClwwiV© t o&rofui a.^. ila». ,a #1 Ui# 

-iSferi. 'tiori !• ifaeco/* «y ^ * 



4 briof ayaaa> o ol mkOh ty| # ii aosii^u^ in tfc# I'ollo. xi*.,- 







A Mt - mat 

B IJorth^st * j^outU*»#it 

C JiorU. *■ >*GUih in f<«a*t of #r*» 

D. -lU. lo’*' In ao*tfe-rt- 

i<rt of -r^- n~ r»sin-.03.©4##»nt of h^cafis Hiib ti*m 
tti} »cril» or no s tii #* t 
Ii07tb*»»4t - 0C^ixtr*mat 
t !!orth - south in fe'-rn i^rt of 

F Piih.i5tic%Xiy no high, or hi|^ £f*r 

r«jultJLi*5 in dost^n* tloi4 of »jt»& hy c^cl#uic 

0l4 CUla tion 



In tXi# of tii# fc-roo-^st. Jw ^tcijeet »i 



1*I,T*> g<. n'»r.I oonolwlons k vi h^m sith rr.gwi. ui 

<soiB etion th# j.na%n«'Xty o- U. '♦ aau isauwl# Ic^ta. 

Uv « nftfiitk I Gonsl\it,ion ooncani, chi«fiy, tel^ XanMKh^lt^ 
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&ivi lociition of c«nt&i*z., 4-uch v4 th© ^JleutlAii &tyi 

IctiiloBaic Lottb, ti*« !%ci*ic iMfSaid ^ic. Fr^ tW#® codcIu 

•long, it 1& »e«»n Ih^i ty^su A B -r« t^vyic*.! of hi|;ii aou-il 
axil that tint r«4».inin tyt-ot re of emcj-* or lofefc lo- iitiueis. It 

i*, int *restin- b observe bh«l the folio^rB^k ntui^ ao^ftmub 

these conclnelong. 



IS 



■ / T V 



flitly Xw ■ .t. th« fan t . t j Xovrs* cl ir?' c-j cn 



F*'.c -» io-* ci th- ♦-iitt.r curv. : 



tin nt.*x Co. 1 I'^Gii. tC! lRv*ic#* { ' — > il, -5-3, 



3S iJ- 37 , t* « Km;!'- ^£' ©1 ■ JL t Oil e «• 



l- < x*<^^ -• 



thx- i • nU. Ox .. - ■•'Ox'r, oyrtxu.n j U> 



b«» Hii. »x# - ctad coo&^©i*.ti. n u'^) •*•* comi'Tjta« xro^ tliatj 

“KS^cT^ < 

foxixuXa Tj 5 ““ h«r© iirtaXG^Wv tion^ t*j . V5tiu«»© oi‘ xha 

■yzr^ 

Contiil nt 1 IiiKid-, . r«4 T, t- •! tL« Contxri -r;b 1 jF«*£i.' Ic In.*- . 



It •* 8 founa to be .u 8 S for u - tot i ^-eriod 1 dv« txt T-- • 



corx-«.l. ion ««v. C'jHi utw *ri® th* lu mi for«it}.ia ioi t.e Gorx^lr xxcn 



fv-ctor; r - -- 



^ ^ C^t)(^c) 

(re) - fv 



~ — h r* iJXix-C t>.#e 



ttio total nufflbs-r ox valux,v u..«a mks otL. r .'^yiubolK i a«« ».» ©tovt.* 



Thi-ii t AJiix to be Th^ difference net ccii t} ' i-otor, , .1.14^, 



xndic the xjii. ejj^naent corrtl. tion b t oen tlv* t*/o ..urae- d:-; tc an 



imsftte c<M£s- etftct r‘l 3K’'.ioi»fc^ni| qxut?, fri*»X't fiw that «.-^. to 



i.iitutl eoj»i.O£>ition. Th. i r i.tlwvi;, Jtl. 'f' i .u>i in t u 



»A j>eri'-uce . 
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For tiAd u. o«.ii «« y»M t^l u«« J«4ii^ii«i4Wl 



^'.iiic IiKi^K tttm th® C3i5ii.£i ut, i Inde-v, ol \i itt ^.n« hum 1» ^JLcc 
of th«» oth *r for cwr^l^Coa d?-.^ ^ ^th«i ty»#t, fi-cto' 

xt. Tjs'Iii K<cter mlx to t/h»« l^^•• v ri^ixco one l^vx 

&ccv,ivint; ACT W. ^-«s 3 ’ c#i>t ol UiJt. ri ixon in x4ie Ovi-ei* 

#i t>»i cuiv»* U*„ fcigiiifio^B^ ic U>« 

^ifferanc* xn tiv , » ioxicJ ty Xi* *!- ti-ittW# to iXurdn. th- •inWi 

of -11^x5, ii»e , arxodfi ^®r« «.•} xon^ sr*^>. tUa iLt-j 11 t4«ac« <iutt* 

reauit^n^ in Ihi'tso a-4i«r 1 rox Ui« s»A*ei». j^'ing ius* 

r?f tfc# fuy^ t.x* #»*oit out. 

tion) -rfV' U'l ftaplittsa# L’^xr *i»tor of l.*» -I'jhI, t*4t ;«§• ■ 

lods •«“« *1*. fco^ei •t'i cOi^- tliv -n^lxtUue »o^«r‘ t«* ikl contJUiuity «>f 
i oriOw &ri‘u *aplituvx« fo< ••ed s«»a r i-» #ex* mu\^ io *i«fc ^ 

»ay *rr *t inv#sti# tiosi xt* itf fc*|.lic*iioa to fo c . viii^ 

•onal ial«:x fOi lofei. periais a±i<»at* T/xia »»ii;jr*v/ Aaiix-si ach>u U» it i\>v 
lon*i r I'o C“ tin,’ • 
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^y« ' 4 I'V * iL t'Xf V jL«Uk ® tt ■ !• • ^ t 



Up va iJ®N» #i ny • i i® ;>* ,;©u.l l:w4x, it ijs obvious u. »i* e 

»tuuy or ty t - v» a ^ncMj^«nt ily cJjLfXw^t i 



iBicxil*' 1- tlr-w*6, Tji^^ * rt* rait-cvt. t - «»e?l IJo-*, ft • 

poxith-^ikct - flt;ith554k#t fit..-, G • .-5"*U XMrU xlo- , Dj • ■ i ..on 

beco »i3fj nortii^'s.Kt »^ uth-* i.u lie , f» » nori-b - li • , *f<e 

F a «or« or l«#i l]Quet«.iTfci»uw fit>t» anjtxn«v u^o» ti?e ..ni 10'.>wtlon 

of tfw cyclonic •yfctoaa. Ii, U*»« 

flw laoWiv**, h-tJLt^ w<tJL rn%m* l»Oi t of i -xuilou to sioiii»i 

»hi h ifr iWeif . 01 Ut i-nwit.i.ty oi tks llu*. 



gr- hloeii/ an ®lteait.t to f*na th® ioitl. of tui r*l tio-n, '.X » riet<fc Til 
3" 8/ i>]^re.. ont^'. th«» oiutributi- a of ti^r fieq^uency o. •* ch ty.» 
th-' Jc*ro ContiBoni -1 -f^Cj-'. ic In^cx, (Fof fcX«‘«v-LQ, Tyi© ■- fivn 



ir.3Uiut.ori rAt.*.**r liSk-**! jUtt jiiflatT&it jrtEA-Tn*® , Con i- i.*a. t. - 



FiiUs m, XIII kt^ iiv (ifcgoa 3^,3^ ^o, J.., 
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Froji tills alstilbtiticm, it ^ tlKt l^i^er s ft ••« ftittft 



types, l^pe C i* •• 1 p« inaex tyi%s, i^. the oUi*iiu are aK>v.ef ve ItJ ea tyi»* . 

r'JUte XilT (|A^a 35/, <ivas the tU-strllJUtion c*i *xl«* I'l s’*^»cy 
Ox «*«ch t ,d k)Oiit ttie tem xi Coiitiu x.t*ii -Ixciilc Iii^^ex Xij it. otna . 

(foT «x:.3B^le, X/T* ^ occu r«** five tiffi*# hc-xj Vm: -at U»^ tM^n 

Y Iwi lo. th t fittfc<5i, i'ov timrnv h^n ift iiK.ex a r cr^o lulli* i .wo^ 

<rfi a-»va v»l>e t&J thl..^ »ixiter, ih*<i uietributjf»i« i.rL'R^,., out 

cl«»riy thr IS A glbj B ’ •• G^v^X-cr^ hly hi6.b-*» tK n •vc* «:% in«i«A ty>-e: 

•fki C is u •finitely ife -s - vwr^aa* al^o •‘ho* • 

aefinlta gr u^'iEu. Ui« n*r < 5 t irxxex, but i*tix- taaii 

Flat# iIV (].-,*« ^o) r«jr?t<5Kita wl^ Gi*.trlUiticu oi ti*« 
fr^e^ii^ncy of ty>e about !»*#• aoi*-! x>Uex fo* u *.« eati^ iow 

inve^ti^tea. ’Hiia ui. tr-owtioa vhoaf ii-thisi, ri^* itii i. in«-luiw to 
coa,.l-t9 tJ»ta tt UsUcul axmlysi/ * 

Anotbsi ^otenU i indit-utioi. oi" iyyejs, oi uhta^et, I. 

tha uigtt ol ch-n^,* in tii« ^on. 1 .i»a#3c, A U:*oroiSili raX ^<9 
in art •tt-fart t <• t l li&h iiv r«i« *Jc4iuhi/^ i tlie ri'-ea i lit 
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of th« inriex »ith ty, ejs or ^ th*. ^nv tti- 

r.tit'fi of IccSS siio^ea f» ii Tyie 0 fcliirji, li* 

u«x tyi'6* Tyx-c F »*s iri **i‘ oci t«d #itn «k ribin* 

Dx 1 f i.irit ty, e. Th«wtj cc>uciufiicKi. •♦a-* nt_vtw 

by th* aHtelyui.. except fox' Bj, iilcb •'-• i-n^l-u^a by j/ Ht> « 

bh«!n tT*o to <n- fallen ac-o^ V* <•> F , UiOi»6b r i - , v lr 

no rieiiig i»jic»s. TU* nf-ly ic ®£ lv.'4. -1.41 4ii jho|>« of 

cirti^xrif any conclujiion fros* tM« r ufc-., ' nona cl tl-.* . iiv-i^t- 

tion; htel4. It j... only f^l* to t i*., bc- evor, t<i t ti?- ty.e? 

aurin? -1^41 ^ r* do. Jt“^-n;.t <*' xn vio«* y»»rf. i1ii« £^«6»«u 



to b QUO to txi‘- £^ct th t lu4.-l d •k*. lo inufex <uc* 
am cons e'^uentiy, in *jtre^a* nt --ith Jot^sby*. tfikoretlcv^i c 
»ell-a«finod s^ste^ t4ioulcL ba founu* 

The following tuble .-ho»f thj uiietributi.oii of 
tne index for tlv j ..vio ia« i^iy ^rc& ulng c3rj ty ■ 
m\..i th** a.viT%(t*% 'ji tla Cojitxri.nt l-f’»cix‘io Iife.’^>-. 

the ti^Ti 0 ). ti‘-* t^-noency^ un> hr-,.n^«. 1. 



1 til' ougivput, 
oi'cl’wion, no 

t<yk* e:vci€a ■‘^f 

li* ••«W» -s.nii4t 



tU.fi .5 aii.li< 5 . 
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eou' iaar^ nt isici2,*ti ty ^Mvr >>J *<»li m- vt i-i*»* i*e!y 

in th* »A*© air^ctioii. fiitch a^-iA c^ i%. e jl#* to . *’i>o ck»n*#'' i^v, 

tftndtncy. 
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;.iig»>4.ry »ini CQiicluft,lcaiw 

Th« i «^..i '’esvili of tiii iBv%^ti£»«U.on *>«.uiv i> . auch it 

rr>.uia bw t/- eoAi utft xhp i aon^l Ixide^ ioi it-j v.*lu« 

or tii* V'.iu. iti. runuin. Ui«ai uet«. in*, ir'^L, i;U 

th» cxi^tin* xs tUcr tyt%j &.l^o, f j iu trend, to io ec . t:. iio;!t 

■•. ucca-^^aing i^p9 a»a hen it •oulu pr‘»v*x.l. Ttii#' ula bo k Uy^X 

in tiie hand of %h* forecw-jiter who x< synoptic ooe«.i} re^-crtf nd 

w uld enwibio kli'i to u»t<T»in* f%vor*ble iinu unfavorxbie .l otfe i ;©» -»« 
«.it' op^r tXoxiH -eli in aav«inc«. 

The invefc,tig:*tlon ieu to no &uch ic.€wl It 

however, led io certa in conciuniona ^Ulac r«s t- MU ted below 5 

(1 The e thar typetb evolToa by Mr* ait 

erau Kosoo for the Polar ?inti#r 
ai'h* as liei'o aascrifcau, are suffici*niiy 
difc.tinct fii 5 d exeaplary for cla»aifyi»4 
otb.;^r -Inters . 
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(.i) The tyr*- aii liofcbl» only to winter 
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(c) Ty^-ee A -nil B x<# eh-r-cterist^c cf a 
higli ,-^rti*l fomii inaex, Typa of a 
low ix^ax, 4.nd 'Tyya# Di, L^, M, and P, 
of a »oaer..t« in-aeoc* 

U) The jj&rtial sonal Inaax fro« Gv'^ Vaat 
to Rest ajid timt froia 6u^ P«*t to 
180^ have a correlation f«?.ctor of 
«820> iial an inaei ondent corz^el^tion 
of It ^c&t-ible to •stimata 

on© i»u€x froffi tha oth*r witli cosa^i- 
enratc acciiraqy^ 

(6) The pevvUier tyies I'e t©ll uofine^i 
in winter# of rei. tiveiy lo» average 
rtial aonal inaex. 
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(6) IzxijLTidua.1 

»ict*rl#tica of ,«rio# -nu ajBfJLitua# in 
i«'Mi •rtitil 30iM*^X irKiex curret^ axio t «*«»0 
c>m.' • ctfjri stice to j^roiet lUicheiMiec 

tiu^cughout tiia 0«ttson. ,1 1 wiplituie 
is csAOCictad with &hox^ ^«rxoa, »od»r^te 
a«Vlltud6 *:th m&aer te .eiioct, &XiA largo 



ajflplitua© frith lou^ period. 
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PLATE NO. II 




GENERAL FEA'j?URES 



The Peoific suhtroplcal high is ^ extensive , with the 
major axis lying east-west. Cyclones move ranidly 
along the Aleutian Islands to the Canadian Coast, 
Occasionally this type may have a weak and dis- 
solving frontal system running through the middle 
of the area. 



INDICATIONS 



Type "A" v/ill be recognized by stable conditions 
and high pressure at I.lldway, Hawaii and a.long the 
California Coast, The Aleutian and southern Alaskan 
Coasts and the Canc-^dian Northwest Coast v/111 be the 
scene of a chain of rapidly moving cyclones, occlud- 
ing usually in the Gulf of Alaska, apid disintegrating 
along the western mountain ranges, Z^This type is 
characterized by the highest Continental-Pacific 
index of all types (mean value for 3 v/inters, 14,0 
millibars ) • 
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PLATE NO. Ill 






GENERAL FEA'ITJRES 



The Pacifie subtropical high is extensive, v/ith 
the major axis lying northeast- southwest. Cyclones 
move from the vicinity of I.ildway or slightly north 
of that island toward the northeast to the continent, 
finally dying out along the mountain ranges. 



INDICATIONS 

Type "B” will be recognized by relatively high press- 
ure extending to more northerly latitudes than in 
type "A" and steady or rising tendencies along the 
coast of the United States, low pressure along the 
Aleutian Chain extending into the Gulf of Alaska, 
high pressure at Hav/aii^and a low pressure trough 
at Midway. The upper winds along the coast of 
British Columbia and northwestern United States 
v/111 be strong steady westerlies. C,Tbis type is 
characterized by a high Continental-Pacific index 
(mean value for 3 winters 13.4 millibars). 7 



PLATE EO. IV 




TYPE C 



GKITERAL FEATURES 



The Pacific subtropical high lies in the eastern 
part of the Pacific along the west coast of the 
continent v;ith a north- south a?:is, A trough of 
low pressure extends northward from Hawaii all the 
way into the Bering Sea. A large part of the 
Central North Pacific Ocean is, therefore, under 
the Influence of low pressure. 



INDICATIONS 

Type "C" will be recognized by relatively high 
pressure along the coast of the United States and 
British Columbia, low pressure along the A.leutian 
Chain extending into the Gulf of Alaska, low press- 
ure at Iv'Iidway and low pressure at Kav/ali. There will 
be a change from the prevailing easterly winds, 
at Hawaii, to southerly or southwesterly winds. 

Jjhi s type is characterized by having the lowest 
Continental-Pacific index of all types (mean value 
for 3 winters 3.6 millibars ) 



PLATE NO. V 




TYPE D. 



GEKERAL FILATURES 

Tlie axis of the Pacific subtropical high is North- 
west-southeast. There is a deepening low in the 
northern part of the area and the circulation is 
causing a reinforcement of the Pacific High by the 
advection of Polar Continental or Polar Pacific air. 



INDICATIONS 

Type "D -1 " will be recognized by high pressure v/ith 
steady or rising tendencies in the Aleutian Islands 
if reinforcement is with Polar Continental air; 
a deep occluded lov/ in the northern part of the 
area, high pressure along the California Coast 
with steady or rising tendencies^ and low pressure 
in the Midway-Hawaii area. If reinforcement is 
from Polar Pacific air the location of reinforce- 
ment is not discernible from mainland or island 
indications . .iThis type is characterized by a 
moderate Continental-Pacific index (mean value 
for 3 winters 8.7 millibars).'! 
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PLATE NO, VI 




GENERAL F.:^ATUR>:S 

This type usually follows from type "Dt " and is of 
short duration. The axis of the Pacific High is 
northwest- southeast and a chain of lov/s moves 
southeast along the North American Coast. 



INDICATIONS 



Northwest winds and high pressures prevail over 
most of the coast of North America. A high press- 
ure exists along the eastern Aleutian Islands and 
the Alaskan Peninsula with, usually, falling ten- 
dencies. *{^is type is characterized hy a moderate 
Continental-Pacific index(mean value for 3 winters 
8.4 milliharaj. 
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PLATE NO. VII 




GbNj::KAL FiJATUKn;S 

The Pacific subtropical high lies in the west- 
central part of the area v/ith a north-south axis. 
The west coast of North America and the eastern 
part of the ocean area Is one of low pressure. 

The Aleutian Low instead of being a single center 
or belt of low pressure, has divided into two 
distinct centers with a ridge of relatively high 
pressure across the central Aleutian Islands. 



INDICATIONS 

Type will be recognized by the succession of 

a series of cyclones moving down the coast or by 
the simultaneous movement of cyclones into the 
coastal region from both the Aleutian and sub- 
tropical regions. There is a high pressure at 
both Midway and Hav/ii with the prevailing trade 
winds at Hawil. CThis type is characterized, by 
a moderate Continental-Pacific index ( mean 
value for 3 winters 6.0 millibars). 7 
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PLATE NO. VIII 




GENERAL FlilATURES 

Practically no Pacific subtropical high exists, or 
else the high has been displaced far to the South 
leaving nearly all of the area under cyclonic 
circulation. The Aleutian Low is near its max- 
imum development. 



INDICATIONS 

Southerly winds prevail along the California Coast 
and westerly winds in the Midway-Hawil area. Both 
of these areas are subject to generally bad conditions 
Involving frontal influences. The low center lies 
either over the Aleutian Area or well to the south, 
f^^is type is’ characterized by a moderate Continental - 
Pacific index ( mean value for 3 winters 6.5 milli- 
bars) • ^ 
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PLATE KO. XI 
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PLATE NO. XII 



FREQUEHCY OF ZONAL 
IlTDEX VALUES FOR EACH 
WEATHER TYPE. 
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PLATE NO. XIII 



FREqUENCY OF DEPARTURE 
OF ZONAL nn)EX FROM 
ITS OWN WINTER MEAN. 
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Thesis 

B46 Be'b'bs 

Identification of winter 
weather types of the 
eastern north pacific by 
meafas of a partial zonal 
index. 
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[Thesis 3285 !2 

B46 Betts 

Identification of mnter 

weather types of the eastern 
north pacific by means of a 
partial zonal index. 




